Coumarin derivatives as potential inhibitors of acetylcholinesterase: Synthesis, molecular docking and biological studies.
A series of novel hybrids has been synthesized by linking coumarin moiety through an appropriate spacer to various substituted heterocyclic amines and evaluated as dual binding site acetylcholinesterase inhibitors for the treatment of cognitive dysfunction caused by increased hydrolysis of acetylcholine and scopolamine induced oxidative stress. Anti-amnesic activity of the compounds was evaluated using Morris water maze model at a dose of 1mg/kg with reference to the standard, donepezil. Biochemical estimation of oxidative stress markers (lipid peroxidation, superoxide dismutase, and plasma nitrite) was carried out to assess the antioxidant potential of the synthesized molecules. Among all the synthesized compounds (15a-i, 16a-d, 17a-b), compound 15a [4-[3-(4-phenylpiperazin-1-yl)propoxy]-2H-chromen-2-one] displayed significant antiamnesic activity, AChE inhibitory activity (IC50=2.42μM) and antioxidant activity in comparison to donepezil (IC50=1.82μM). Molecular docking study of 15a indicated that it interacts with all the crucial amino acids present at the CAS, mid-gorge and PAS of TcAChE resulting in increased inhibition of AChE enzyme.